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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce contact 
resistance with an electrode and improve conductivity 
characteristics as total while maintaining excellent 
moldability using bond carbon compound of high resin 
content. 

SOLUTION: Conductive film 14 of material of lower 
resistance than resistance of a carbon compound is 
coated on the top surface of a rib 1 1 contacting at least 
anode 2 and cathode 3 surfaces of a separator formed of 
the bond carbon compound set in a composition ratio of 
graphite powder 60-90%, thermosetting resin 10-40%. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The separator for fuel cells which is a separator for fuel cells of the electrolyte mold which 
consists of complex which comes to knead graphite powder with thermosetting resin, and is 
characterized by carrying out coating of the conductive coat which consists of an ingredient of a specific 
resistance value smaller than the specific resistance value of the above-mentioned complex at least at a 
contact end face with an electrode while the above-mentioned complex is set as the presentation rate of 
60 - 90% of graphite powder, and 10 - 40% of thermosetting resin. 

[Claim 2] The separator for fuel cells according to claim 1 with which the above-mentioned conductive 
coat is set as the thickness of 10 micrometers or less. 

[Claim 3] The separator for fuel cells according to claim 2 with which the above-mentioned conductive 
coat is set as the thickness of 3 micrometers or less. 

[Claim 4] For the above-mentioned conductive coat, 3 is [ claim 1 by which coating is carried out a 
spray and by vapor-depositing and print-printing or applying in the conductive graphite paste, the golden 
paste, or the silver paste thru/or ] the separator for fuel cells of a publication either. 
[Claim 5] The separator for fuel cells according to claim 1 to 4 whose above-mentioned thermosetting 
resin is phenol resin. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the separator for fuel cells used mainly as a cell for 
electric vehicles. In detail While inserting the gas diffusion electrode made into sandwich structure on 
both sides of the electrolyte membrane which consists of ion exchange membrane with the electrode (an 
anode and cathode) from both sides from the external both sides of that It is related with the separator 
for fuel cells of the electrolyte mold used so that the oxidation gas passageway containing the fiiel gas 
passage and oxygen containing hydrogen may be formed between the electrodes of both sides and the 
single eel which is the configuration unit of a fuel cell may be constituted. 
[0002] 

[Description of the Prior Art] By supplying fuel gas and oxidation gas to an anode and a cathode, it sets 
to an anode and cathode side, and a fiiel cell is H2 ->2H f +2e\ (1) 
(1/2) 02+2H'+2e'->H2 O - (2) 

The becoming electrochemical reaction of a formula is presented and it is H2+(l/2) 02 ->H2 O as the 
whole cell. — (3) 

The becoming electrochemical reaction of a formula is presented and the predetermined cell engine 
performance is demonstrated by transforming the energy by such chemical reaction into electrical 
energy. 

[0003] In the separator for fuel cells of the electrolyte mold which produces the above energy 
conversion As an ingredient with which to form from the ingredient which was excellent in conductivity 
when improving the conversion efficiency of energy other than gas impermeability was demanded, and 
it suited the demand The complex which comes to knead graphite (carbon) powder with thermosetting 
resin, such as phenol resin, from the former, a common name, and a bond carbon (nature carbon of resin 
bond) compound are used, and the separator for fuel cells is constituted by fabricating this in a 
predetermined configuration. 

[0004] By the way, in fabricating the separator for fuel cells of a predetermined configuration using the 
bond carbon compound like the above, generally, the moldability of a bond carbon compound was 
thought as important and the bond carbon compound which made [ many ] the amount of thermosetting 
resin at a presentation rate of thermosetting resin, such as phenol resin, and graphite powder was used 
conventionally. For example, in the case of injection molding with sufficient productivity, the bond 
carbon compound set as the presentation rate that the amount of resin becomes about 40% was used. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the conventional separator for fuel cells 
fabricated using the bond carbon compound of a presentation rate with many [ as mentioned above ] 
amounts of resin, since the bond carbon compound is excellent in the fluidity and there are many 
amounts of thermosetting resin which are electric insulation material while a moldability becomes good, 
the specific resistance value of the bond carbon compound itself which is a separator component so 
much becomes large. Since it is necessary to set the amount of resin as about 40% of presentation rate to 
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adopt injection molding with the sufficient productivity as a shaping means especially, the specific 
resistance value of a bond carbon compound rises sharply even to 1x10-1 - 1 ohm-cm. Furthermore, 
although the above-mentioned specific resistance value is a property which the separator component has 
and the resistance of a separator is greatly influenced by internal resistance and contact resistance in 
addition to it The resistance in the conventional separator with which it does not have effect with the 
biggest contact resistance value with an electrode, and this point is not taken into consideration 
especially It continues being the big specific resistance value which the bond carbon compound of a 
presentation rate with many [ strictly ] amounts of resin itself has, and the electric resistance of the 
contact section with an electrode became large, and was not desirable in respect of the engine 
performance of a fuel cell 

[0006] Although it is possible to lessen the amount of thermosetting resin in order to, make small the 
specific resistance value of the bond carbon compound itself which is a separator component on the 
other hand and to raise the conductivity of the separator for fuel cells Thus, if the bond carbon 
compound which lessened the amount of thermosetting resin is used The elongation of the bond carbon 
compound at the time of shaping and a fluidity worsen, and a moldability falls. Since the homogeneity 
of the height of a contact end face with an electrode and smoothness are greatly influenced by the 
precision of shaping metal mold, it not only cannot even perform being easy to produce shaping 
unevenness etc. and acquiring a normal Plastic solid (separator) in a shaped surface, but Even if it makes 
small specific resistance of the bond carbon compound itself, a contact resistance value is large, and it is 
difficult to fully raise the conductivity of a separator. 

[0007] Therefore, generally using the bond carbon compound of a presentation rate with many amounts 
of resin is adopted, consequently the specific resistance value of the bond carbon compound itself was 
large, it became large inevitably and the contact resistance value with the electrode which influences the 
engine performance of a fuel cell greatly also had the problem of being inferior to conductivity as the 
moldability was thought as important and mentioned already with the conventional separator for fuel 
cells. 

[0008] It aims at offering the separator for fuel cells which this invention was made in view of the 
above-mentioned actual condition, and it can make a contact resistance value with an electrode small, 
securing the moldability which was excellent using the bond carbon compound with many amounts of 
resin, and can aim at conductive improvement as a whole. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the separator for fuel 
cells concerning this invention While being the separator for fuel cells of the electrolyte mold which 
consists of complex which comes to knead graphite powder with thermosetting resin and setting the 
above-mentioned complex as the presentation rate of 60 - 90% of graphite powder, and 10 - 40% of 
thermosetting resin It is characterized by carrying out coating of the conductive coat which becomes a 
contact end face with an electrode from the ingredient of a specific resistance value smaller than the 
specific resistance value of the above-mentioned complex at least. 

[0010] By using the bond carbon compound of the presentation rate which made [ many ] the 
thermosetting resin in complex with 10 - 40% according to this invention of the above-mentioned 
configuration Securing the outstanding moldability that improve the elongation at the time of shaping, 
and a fluidity, and the Plastic solid (separator) of a request configuration is acquired also by injection 
molding It is possible to aim at conductive improvement made sufficient for making small the contact 
resistance value of a Plastic solid and an electrode by existence of a conductive coat, and fully 
demonstrating the predetermined engine performance as a fuel cell. 

[001 1] In the separator for fuel cells of the above-mentioned configuration, by setting preferably 10 
micrometers or less of thickness of the above-mentioned conductive coat as 3 micrometers or less, it 
becomes possible to raise the flat-surface precision of this coat, without being influenced by the shaping 
precision of the separator itself, and the contact resistance value between electrodes can be made small 
as predetermined. 

[0012] Moreover, what is necessary is for a front face to be smooth and just to excel in familiarity nature 
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with an electrode as the coating means, that what is necessary is just the ingredient of the specific 
resistance value smaller than the specific resistance value of bond carbon compounds, such as a 
conductive graphite paste, a golden paste, or a silver paste, as an ingredient of the above-mentioned 
conductive coat in the separator for fuel cells of the above-mentioned configuration, even if it is which 
means of a spray, vacuum evaporationo, print printing, or spreading. 

[0013] In addition, although phenol resin excellent in wettability with graphite powder is the most 
desirable as thermosetting resin used by this invention, what is necessary is just stable in a heat-curing 
reaction to the operating temperature and distributed gas component of a lifting and a fuel cell at the 
time of heating like poly carbodiimide resin, an epoxy resin, furfuryl alcohol resin, a urea-resin, 
melamine resin, an unsaturated polyester resin, and alkyd resin in addition to it. 
[0014] Moreover, as graphite powder used by this invention, a natural graphite, an artificial graphite, 
carbon black, kish graphite, expanded graphite, etc. may be what kind of things, and can be chosen as 
arbitration in consideration of conditions, such as cost. When using expanded graphite in this invention 
especially, since it is possible by forming layer structure because this graphite carries out cubical 
expansion with heating, and applying shaping planar pressure for these layers to become entangled 
mutually and to make it join together firmly, complex, as a result the bending elasticity of a separator are 
raised, and it is effective in damage prevention of the crack by vibration etc. 
[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on 
a drawing. First, the configuration and actuation of a solid-state polyelectrolyte mold fuel cell equipped 
with the separator of this invention are briefly explained with reference to drawing 1 - drawing 3 . The 
solid-state polyelectrolyte mold fuel cell 20 For example, the electrolyte membrane 1 which is the ion 
exchange membrane formed from fluororesin, The anode 2 and cathode 3 used as the gas diffusion 
electrode which is formed of the carbon cross, the carbon paper, or the carbon felt woven with carbon 
fiber yarn, and makes sandwich structure on both sides of the above-mentioned electrolyte membrane 1 
from both sides, The laminating of two or more sets of the single eel 5 which consists of separators 4 
and 4 which sandwich the sandwich structure from both sides further is carried out, and it is constituted 
by the stack structure which has arranged the collecting electrode plate which carried out the illustration 
abbreviation to the both ends. 

[0016] The fuel gas holes 6 and 7 containing hydrogen, the oxidation gas eyes 8 and 9 containing 
oxygen, and the cooling water hole 10 are formed in the periphery so that both the above-mentioned 
separators 4 may be specified in drawing 2 . When the laminating of two or more sets of the above- 
mentioned single eel 5 is carried out, each holes 6, 7, 8, 9, and 10 of each separator 4 penetrate the fuel 
cell 20 interior to the longitudinal direction, respectively. A fuel gas supply manifold, It is made as 
[ form / a fuel gas discharge manifold, an oxidation gas supply manifold, an oxidation gas discharge 
manifold, and a cooling water way ]. 

[0017] Moreover, as shown in drawing 3 , while much rib sections 1 1 of a predetermined configuration 
are projected and formed in the front face of both the above-mentioned separators 4 and the fuel gas 
passage 12 is formed between these rib section 1 1 and the front face of an anode 2, the oxidation gas 
passageway 13 is formed between the rib section 1 1 and the front face of a cathode 3. 
[0018] In the solid-state polyelectrolyte mold fuel cell 20 of the above-mentioned configuration The fuel 
gas containing the hydrogen supplied from the fuel gas feeder prepared outside to the fuel cell 20 is 
supplied to the fuel gas passage 12 of each ** eel 5 via the above-mentioned fuel gas supply manifold, 
and it sets to the anode 2 side of each ** eel 5. Electrochemical reaction as the previous statement (1) 
type showed is presented, and the fuel gas after the reaction is discharged outside via the above- 
mentioned fuel gas discharge manifold from the fuel gas passage 12 of each ** eel 5. To coincidence 
The oxidation gas (air) containing the oxygen supplied from the oxidation gas transfer unit formed 
outside to the fiiel cell 20 goes via the above-mentioned oxidation gas supply manifold. Electrochemical 
reaction as the oxidation gas passageway 13 of each ** eel 5 was supplied and the previous statement 
(2) type showed to the cathode 3 side of each ** eel 5 is presented, and the oxidation gas after the 
reaction is discharged outside via the above-mentioned oxidation gas discharge manifold from the 
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oxidation gas passageway 13 of each ** eel 5. 

[0019] In connection with the electrochemical reaction of the above (1) and (2) types, the 
electrochemical reaction shown by the previous statement (3) formula as the fuel cell 20 whole 
advances, it is transforming into direct electrical energy the chemical energy which a fliers has, and the 
predetermined cell engine performance is demonstrated. In addition, since it is operated from the 
property of an electrolyte membrane 1 in an about 80-100-degree C temperature requirement, this fuel 
cell 20 is accompanied by generation of heat. Then, the temperature rise of the fuel cell 20 interior is 
controlled during operation of a fuel cell 20 by supplying cooling water from the cooling water feeder 
prepared outside to this fuel cell 20, and making the above-mentioned cooling water way circulate 
through this. 

[0020] The separator 4 in the solid-state polyelectrolyte mold fuel cell 20 which has above 
configurations and actuation is constituted as follows. Namely, this separator 4 is what is fabricated 
using 60 - 90% of graphite powder, and the complex (bond carbon compound) set as the presentation 
rate of 10 - 40% of phenol resin as thermosetting resin. It is filled up with the compound which mixed 
the above-mentioned graphite powder and phenol resin to homogeneity, adjusted, and was created in 
metal mold (illustration abbreviation) with a predetermined configuration. In this condition While 
carrying out the heating temperature up of the metal mold, the separator 4 of the last configuration 
according to the configuration of metal mold is fabricated by applying the planar pressure of the range 
of 300 - 1000 kgf/cm2 (2.94x107 to 9.8xl07Pa) through a press. 

[0021] So that it may show clearly at drawing 4 in the apex side of the rib section 1 1 of a large number 
currently projected and formed in the front face of a separator 4 in the separator 4 fabricated as 
mentioned above so that the front face of an anode 2 and a cathode 3 may be contacted The ingredient of 
a specific resistance value (1x10-3-1x10-4 ohm-cm) smaller than the specific resistance value (1x10-1 
- 1 ohm-cm) of a bond carbon compound (complex), concrete — a conductive graphite paste, a golden 
paste, or a silver paste - a spray — it vapor-deposited and print-printed or applied, and it was made to 
dry and the front face has coated preferably 10 micrometers or less of smooth conductive coats 14 with 
the thickness of 3 micrometers or less. 

[0022] In the separator 4 which has the above configurations In the presentation rate in the bond carbon 
compound which is the component of this separator 4 since there are many amounts of phenol resin as 
10 - 40% The elongation at the time of shaping and a fluidity securing the outstanding moldability that it 
is good and the Plastic solid (separator) of a request configuration is acquired also by injection molding 
In order that the conductive coat 14 with a high flat-surface precision may contact small [ a specific 
resistance value ] the front face of an anode 2 and a cathode 3 It is possible for the electric resistance 
value of the contact section with a separator 4, an anode 2, and a cathode 3 to become very small, to 
raise the conductivity of the separator 4 whole, and to aim at improvement in the engine performance of 
a fuel cell. 

[0023] In addition, although what coated with the conductive coat 14 only the apex side of the rib 
section 1 1 of a large number currently projected and formed in the front face of a separator 4 was 
explained, the surface whole region of a separator 4 may be coated with the gestalt of the above- 
mentioned implementation. 

[0024] Moreover, although the gestalt of the above-mentioned implementation explained what formed 
much rib sections 1 1 in the front face of a separator 4 so that it might be dotted in all directions, in the 
separator which align the rib section of a long protruding line one of in all directions, projects, and it 
comes to form, the configuration to which the protrusion apex side of the rib section of the long 
protruding line was made to carry out coating of the conductive coat 14 may be used. 
[0025] 

[Effect of the Invention] By as mentioned above, use of the bond carbon compound which made 
[ many ] the amount of thermosetting resin with 10 - 40% in the presentation rate in the complex which 
consists of graphite powder and thermosetting resin according to this invention Securing the outstanding 
moldability that improve the elongation at the time of shaping, and a fluidity, and the Plastic solid 
(separator) of a request configuration is acquired certainly also in the case of injection molding The 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi__ejje 



3/16/2007 



JP,2001-196076,A [DETAILED DESCRIPTION] 



Page 5 of 5 



inside of the resistance as a separator since there are many amounts of resin by coating the conductive 
coat of a specific resistance value smaller than the specific resistance value which a bond carbon 
compound has in a contact end face with an electrode at least, The contact resistance value of the contact 
section of the Plastic solid and electrode which are influenced [ biggest ] on the engine performance can 
be made very small. The conductivity as the whole separator therefore fabricated with high precision by 
the bond carbon compound with many amounts of resin by this is raised remarkably, and the 
effectiveness that the predetermined engine performance as a fuel cell can fully be demonstrated is done 
so. 

[0026] By making 10 micrometers or less of thickness of a conductive coat especially it being desirable 
and as thin as 3 micrometers or less, the smoothness of this conductive coat can be raised without being 
influenced by the shaping precision of the separator itself, a large real touch area can be taken, and the 
contact resistance value between electrodes can be conjointly made very small with the specific 
resistance value of the coat itself being small. 



[Translation done.] 
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